from the use of pesticides. It is, however, also applicable to other age groups, other exposure scenarios, and other environmental agents as well.
It should be emphasized that this effort is not just that of the U.S. Environmental Protection Agency (U.S. EPA). The U.S. EPA is in partnership with the U.S. Dept. of Agriculture (USDA) and the U.S. Food and Drug Administration (FDA), the other two agencies with regulatory responsibilities for pesticides. In addition, there is participation by technical experts from other Federal agencies such as the National Institute for Environmental Health Sciences, the National Center for Health Statistics, and the Census Bureau-and from state governments. We expect that as work goes forward there will be many opportunities for participation in the development of and review and comment on improvements in risk assessment methodologies.
U.S. EPA Administrator Browner, USDA Deputy Secretary Rominger, and FDA Commissioner Kessler testified before Congress in September 1994 to the Administration's commitment in providing the resources necessary to improve our understanding of the potential for risk to the young from exposure to pesticides. In addition, other major commitments such as the use reduction initiative and the increase in support for the development of alternative agricultural practices, will accelerate the mitigation of any risk that may currently exist.
U.S. EPA, USDA, and FDA have rigorously examined all of the recommendations in the report and have concluded that it is appropriate to implement all of them in some way, predicated upon acquisition of funding in some cases. To the extent possible, the work is being integrated into already existing or planned initiatives, so as to minimize startup time and maximize the use of scarce resources. Participation of all sectors of the scientific community is necessary to improve the government's capabilities to carry out high quality human health risk assessments. Another important point is that the federal government does not intend to bear the cost of this work alone. Rather, the U.S. EPA will use its regulatory authority, particularly the data call-in capabilities under the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), to require the development of some of the information to be used in future risk assessments.
The Health Effects Division of the Office of Pesticide Programs at the U.S. EPA is serving as the lead for developing the implementation plan and monitoring its progress. When the report was first issued, four workgroups consisting of technical experts were quickly formed. The workgroups were charged with a) characterizing the recommendations in their respective areas; b) determining whether the recommendations had, in fact, already been or should be put into practice; and, c) if so, determining what work was being done on the issues and, by whom; and d) framing the strategy for follow-up. These tasks were completed in about a month.
The four workgroups addressed each of the major elements of the report, which contained the key recommendations: toxicology, food consumption, residue data, and risk assessment. While each workgroup addressed its topics separately, each was mindful of the interrelationships that exist among the elements of risk assessment. Thus, each recommendation was covered by at least one group, and when there was overlap, the groups worked together to ensure that the responses were consistent.
Following is a description of the actions taken, underway, and/or planned to address the report's recommendations. 
Food and Water Consumption
The second area considered by the NAS committee was whether the food and water consumption assumptions used by the U.S. EPA were appropriate. Chastising the U.S. EPA for not having a better understanding of contemporary food consumption patterns of infants and children, the committee made several recommendations. For the past 3 years, work has been going on that addresses all the issues raised in the report. The U.S. EPA and FDA are participating actively in the USDA-led initiative to design the next major food consumption survey, which has begun data collection in the field. Frequently consumed foods will be specifically quantified. The question of how to capture water intake also will be clarified.
In the meantime, the U. 
Risk Assessment
The NAS report offers several recommendations on risk assessment. Changes to comply with these recommendations could have a dramatic effect upon the outcome of the U.S. EPA's assessment process, and subsequently upon the apparent acceptability of the estimated risk. Implementation of many of these recommendations, either separately or in combination, would lead one to conclude that the exposure situation appears to be more risky than when characterized by current techniques.
The principal recommendations are as follows: a) Continue the use of an additional uncertainty factor when the ideal data set for deriving a reference dose is not available or when particularly compelling results are observed with respect to fetal development.
The discussion on this topic in the report is somewhat confusing and conflicting. It has been taken to mean that when critical information is missing on the toxicity profile of a particular chemical, or when a particularly compelling result is observed in a study that evaluates the potential for reproductive or developmental toxicity, an additional uncertainty factor should be employed when deriving benchmarks of hazard to accommodate for these circumstances. This recommendation is consistent with the agency's current assessment practices for reference dose derivation and the evaluation of significant toxicity end points of concern.
b) Dietary exposure assessment should include the combination of exposure from multiple chemicals with common mechanisms of action.
This practice is not new to the U.S. EPA, although the Office of Pesticide Programs (OPP) has not employed this methodology often. However, language in the Federal Food Drug and Cosmetic Act (FFDCA) directs the U.S. EPA and FDA to consider this in the tolerance-setting process. Section 408 states that appropriate consideration is to be given "to other ways in which a consumer might be affected by the same pesticide chemical The use of this factor in the characterization of anticipated residues is rough at best, and a better data set with respect to use is desirable and necessary.
f) The use of the benchmark dose for risk assessment applications involving infants and children should be explored.
The benchmark-dose concept has been developed as an alternative methodology for deriving quantitative estimates of hazard. This approach can be used for both cancer and noncancer end points of toxicity. The U.S. EPA has been evaluating this technique for some time, with initial emphasis on the specific definitions, assumptions, decision points, and science policy required for its implementation. The decision on whether the agency will employ this methodology and under what conditions will be made in 1995.
g) The use of biologically based models of carcinogenesis that take into account the special physiological characteristics of infants and children should be developed.
A great deal of work is going on in the scientific community, including the regulatory agencies, to develop credible biological models of carcinogenesis. These efforts, combined with the results of the generic and chemical-specific toxicological testing on age-related differences described earlier, should lead to the development of applications for the assessment of risk to the young. The U.S. EPA concurs with the usefulness of these inquiries and is prepared to integrate any new, valid information into its assessments. h) Probability distributions based upon actual data for both food consumption and residue levels in food should be used to characterize human exposure to pesticide residues in foods. The resulting distributions also should be combined into a single distribution curve.
Current agency practices for acute dietary exposure assessment already incorporate some elements of this recommendation. On the other hand, average values for consumption and residue levels are generally used in the assessment of chronic exposures.
Work is well underway to modify the Dietary Risk Evaluation System to incorporate the recommendations of the committee. Near-term tasks include expansion of the use of distribution analysis in the acute dietary exposure assessment method and examination of the feasibility of incorporating this technique into the chronic assessment method.
The government agrees with the National Academy of Sciences that full use of this technique is predicated upon the acquisition of better data on residues and food consumption. In addition, the U.S. EPA must decide the degree of certainty/uncertainty it is willing to accept and what level (percentile) of exposure/risk to target as a threshold for regulatory action. These sociopolitical decisions are critical to the identification of the nature and magnitude of data that will be needed on food consumption and residues to meet policy specifications. Too many data are wasteful of scarce resources; too few data hamper our ability to make credible regulatory decisions.
It is projected that, within 2 years, the upgrade of both the acute and chronic analysis methodologies will be completed and will include distributional analysis capabilities. The full impact of the implementation of the NAS committee's recommendations will not be seen for some time. However, it should be acknowledged that considerable progress has already been made toward better characterizing risk to infants and children. Prudent and timely integration of these advances in the decision-making processes will yield enhanced protection of public health for all Americans.
